Abstract Peroneal tendon injuries are common also due to the recent increase in sports participants involved in amateur activities. Clinical evaluation generally provides a diagnosis, but diagnostic imaging is often required to confirm a clinical suspicion and make correct management decisions. Ultrasound (US) imaging is the method of choice in the study of peroneal tendon injuries due to the high resolution of the images and the possibility of performing dynamic studies. US is furthermore non-invasive and inexpensive and provides the possibility of performing US-guided steroid infiltration of the tendon sheath or the surrounding tissues. The present paper will address the normal anatomy of the peroneal tendons and related structures, US imaging techniques and the various conditions and injuries which may affect this anatomic region. Also more expensive imaging techniques, such as computed tomography and magnetic resonance imaging, will be mentioned as well as their indications; however, they are required only in rare cases in which diagnosis remains uncertain or for pre-operative assessment.
Introduction
Injuries to the peroneal tendons are frequently encountered in clinical practice [1, 2] . This can to a certain extent be explained by the recent rise in middle-aged and elderly sports participants involved in amateur activities. Clinical evaluation of these lesions generally suggests the diagnosis, but an imaging study is often performed to confirm clinical suspicion and to obtain more information such as location and extent of the injury, muscle and tendon tropism as well as evaluation of the adjacent anatomical structures as this is essential for establishing a correct therapy.
Ultrasound (US) imaging is the method of choice in the study of peroneal tendon injuries as it is non-invasive and inexpensive, due to the high resolution of the images and the possibility of performing dynamic studies [2] [3] [4] [5] . Dynamic US imaging performed during active or passive mobilization of the ankle or by applying pressure with the probe provides more diagnostic information than static imaging techniques [4] . A further advantage of US imaging lies in the possibility of performing US-guided steroid infiltration of the tendon sheath or the surrounding tissues [6] .
US imaging is often carried out in addition to plain film X-ray examination, which is widely available and easy to perform. These two imaging techniques are well integrated as plain film X-ray permits an accurate evaluation of the bones, whereas US has difficulty penetrating bone. Other more expensive imaging techniques, such as computed tomography (CT) and magnetic resonance imaging (MRI), are required only in the rare cases in which diagnosis remains uncertain or in pre-operative assessment.
Normal anatomy and biomechanics
The peroneal tendon complex includes the peroneus brevis tendon, peroneus longus tendon, peroneus brevis muscle, peroneus longus muscle, common synovial sheath, superior retinaculum and inferior retinaculum (2) . This complex includes also the os peroneum, a small sesamoid bone which is often present in the context of the peroneus longus tendon [7, 8] (Fig. 1) .
The peroneal muscles are located in the lateral compartment of the leg externally to the fibula and are innervated by the superficial peroneal nerve. The peroneus longus muscle is the most superficial and the longest; it originates from the head and upper third of the lateral aspect of the fibula and from the lateral condyle of the tibia, crural fascia and the surrounding intermuscular septa. The muscle bundles run vertically down and continue in the long superficial lamina of the tendon that covers the peroneus brevis muscle. The latter is located deeper than the peroneus longus muscle; it arises from the cortical bone of the distal two-thirds of the fibula and the intermuscular septum. It continues distally in a flat tendon which arises from the anterior portion of the muscle. The myotendinous junction of the peroneus longus muscle is located cranially to the peroneus brevis muscle.
Right above the malleolus, the peroneus longus tendon is located superficially and laterally to the myotendinous junction of the peroneus brevis tendon. Near the peroneal malleolus, the peroneus longus tendon runs posterolaterally to the peroneus brevis tendon (Fig. 2a) .
At the malleolus, the two tendons are reflected on the anterior aspect of the external malleolus where they pass in an osteofibrous groove located anterior to the malleolus and posteriorly to the superior retinaculum [3, 4, 9, 10] (Fig. 2b) . The bone morphology of the posterior aspect of the malleolus may vary. In most cases it is more or less concave, and this enables it to limit the instability of the peroneal tendons. However, it may also be flat or in some cases even convex. Fig. 1 The peroneal tendon complex. a Anatomy diagram; b computed tomography scan (sagittal image reconstruction); c nuclear magnetic resonance (proton density-weighted sagittal scan). 1 Peroneus longus tendon, 2 peroneus brevis tendon, a superior retinaculum, b inferior retinaculum, black arrow os peroneum Fig. 2 The peroneal tendon complex. Schematic representation perpendicular to the axis of the peroneal tendons, at the a superior malleolus, b malleolus, c inferior malleolus. 1 peroneus longus tendon, 2 peroneus brevis tendon, PBM peroneus brevis muscle, a superior retinaculum, b inferior retinaculum, PM peroneal malleolus, PT peroneal tubercle, black arrowhead fibrocartilage lip, a superior retinaculum, b inferior retinaculum
The stabilizing effect of the groove is increased by the presence of a triangular fibrocartilagenous ''lip'' in the axial plane, adherent to the lateral cortex of the malleolus. The superior retinaculum inserts on this meniscus; it is a robust fibrous band that partially surrounds the peroneal tendons. This forms an osteofibrous tunnel (the superior osteofibrous tunnel) which prevents anterior dislocation of the peroneal tendons during forced joint eversion. A common synovial sheath-formed by a visceral layer adherent to the tendons and a wall layer adherent to the adjacent structures-surrounds the tendons within the tunnel, thereby facilitating their gliding within the sheath.
In the inframalleolar region, the two tendons run along the lateral aspect of the calcaneus with the peroneus longus tendon lying superiorly to the peroneus brevis tendon. The external aspect of the calcaneus has two protuberances: the peroneal tubercle and the retrotrochlear eminence.
The peroneal tubercle is present in 90 % of the population [11] and may vary in morphology and size [12] (Fig. 2c) . It is often slightly protruding and sometimes hypertrophied, thereby forming a kind of bone tunnel that surrounds part of one of the peroneal tendons. The peroneal brevis tendon and the peroneal longus tendon lie above and below the peroneal tubercle where they are stabilized by a second retinaculum (inferior retinaculum) which arises from the lateral aspect of the calcaneus and inserts on the apex of the tubercle [9, 10] .
A second osteofibrous tunnel (referred to as the inferior osteofibrous tunnel) arises here. Distally to this tunnel the peroneal tendons separate. The peroneal brevis tendon continues straight on to insert on the base of the fifth metatarsal bone. The peroneal longus tendon crosses a bone groove of the inferolateral aspect of the cuboid bone and reaches the sole of the foot to insert on the base of the first and second metatarsal bones and the first cuneiform bone. At the cuboid bone groove, there is often a small sesamoid bone called the os peroneum. The common synovial sheath of the peroneal tendons splits in the inframalleolar region to surround the two diverging tendons. Under physiological conditions, the sheath contains a small amount of synovial fluid which facilitates the gliding of the two tendons in the two osteofibrous tunnels [3, 4] .
From a biomechanical point of view, the peroneal longus tendon plantar flexes, abducts and rotates externally to the foot and also stabilizes the arch of the foot emphasizing its concavity. The peroneal brevis tendon helps to abduct and externally rotate the foot.
US imaging technique
Before starting the examination, the US operator should collect the patient's medical history focusing on possible recent or past injuries, mechanical versus inflammatory ankle pain and possible previous surgery.
The examination is carried out with the patient in the supine position and the hip slightly flexed and in internal rotation, the knee flexed about 30°and the medial aspect of the foot resting on the bed [3, 4] . The distal portion of the peroneal longus tendon at the ball of the foot is studied with the patient in the prone position.
A dynamic study is carried out with the patient in the supine position. It is performed by placing a rigid support under the Achilles tendon and inviting the patient to move the ankle and foot in the various planes. The examination starts with axial imaging of the cranial portion of the muscles extending to the distal portion of the tendons. The axial scans provide a panoramic view and information about the myotendinous junction as well as the relationship with the surrounding anatomical structures (Figs. 3-5 ). The US probe should be held so that the US beam is always perpendicular to the major axis of the tendon to avoid false hypoechoic patterns due to anisotropy. The peroneal tendons can be studied simultaneously in the supramalleolar region, whereas they have to be studied separately in the inframalleolar region because of their different location. After rotating the probe by 90°, the tendons can be studied using longitudinal scans. Fig. 3 The peroneal tendon complex. Axial scans obtained at the superior malleolus using. a nuclear magnetic resonance; b computed tomography; c US imaging. 1 peroneus longus tendon, 2 peroneus brevis tendon, PM peroneal malleolus Like other tendons, also the peroneal tendons appear on the US scan as hyperechoic structures with regular margins and a characteristic fibrillar appearance on longitudinal scans.
The synovial sheath is rarely visualized under physiological conditions unless a high-resolution probe is used. The superior retinaculum is studied using oblique or axial scans tracing its course, which varies from person to person. The retinaculum appears as a thin hyperechoic band that inserts anteriorly on the lip of the fibrous meniscus which is generally isoechoic or hyperechoic. The inferior retinaculum is thinner and more difficult to evaluate than the superior retinaculum. The peroneal tubercle is more easily visualized on the US scan, but the anatomy may vary. If the patient has an os peroneum, it will appear as an ovoid hyperechoic structure, but shape, size and morphology will vary. It may been a single bone or present with fragment separation (two or more fragments), with posterior acoustic shadowing.
Anatomical variants
Familiarity with the anatomical variants of the peroneal tendon complex is necessary for a correct interpretation of pathological images [13] [14] [15] . The US operator must be able to recognize anatomical variants so as not to confuse them with pathological conditions, but also because certain variants may predispose the patient to tendon instability, inflammation or tear.
The peroneus quartus muscle
The peroneus quartus muscle is the most common accessory muscle of the ankle that is present in 22 % of the Fig. 4 The peroneal tendon complex. Axial scans obtained at the medial malleolus using a nuclear magnetic resonance; b computed tomography; c US imaging. 1 peroneus longus tendon, 2 peroneus brevis tendon, PM peroneal malleolus, Pt peroneal tendons Fig. 5 The peroneal tendon complex. Axial scans obtained at the medial inframalleolar tunnel using a nuclear magnetic resonance; b computed tomography; c, d US imaging. 1 peroneus longus tendon, 2 peroneus brevis tendon, PT peroneal tubercle. Note that the appearance of the peroneus tendons varies in c and d as a function of the different angles of the probe population [6] . It generally arises from the peroneus brevis muscle, but its distal insertion varies greatly (peroneus longus tendon or peroneus brevis tendon, the base of the fifth metatarsal bone, the lateral aspect of the calcaneus) (Figs. 6, 7) . The morphology of the peroneus quartus muscle, which lies posteriorly to the peroneal tendons, may vary. Sometimes it is a voluminous muscle which continues distally as a short tendon, but it may also be a short muscle that continues as a long tendon.
Most people with a peroneus quartus muscle are asymptomatic. In some there may be signs of tenosynovitis of the peroneal tendons associated with retromalleolar pain and edema. In these cases, inflammatory changes are caused by continuous friction between the tendons in the proximal tunnel. Chronic impingement in addition to inflammatory changes may be responsible for tendon tears [16] [17] [18] .
The peroneus quartus muscle must be distinguished from the inferior myotendinous junction of the peroneus brevis muscle. Also in this case, the muscle belly of the peroneus brevis muscle tends to enter the proximal peroneal tunnel leading to fissure of the tendon [18] . The distal tendon of the peroneus quartus muscle must also be distinguished from a possible fissure in the peroneus brevis tendon; this tendon can be used for surgical reconstruction of the superior retinaculum of the peroneal tendons [19] .
Variants of the calcaneal tubercle
Variations in the shape and size of the peroneal tubercle are frequent, but they rarely cause diseases. The peroneal tubercle is considered hypertrophic when it measures more than 5 mm [14] . In such cases the tubercle can be felt on palpation as a localized swelling at the lateral aspect of the calcaneus, right below the peroneal malleolus. Chronic impingement between a hypertrophic tubercle and the shoes can result in inflammation of the subcutaneous tissue Fig. 6 The peroneal tendon complex: the peroneus quartus muscle. US a axial and b longitudinal scans show a peroneus quartus muscle (PQm). The accessory muscle is located posteriorly to the peroneus brevis muscle (PBm). Note in b the short peroneus quartus tendon (PQt) and its insertion on the calcaneus (Calc). 1 peroneus longus tendon, 2 peroneus brevis tendon, PM peroneal malleolus Fig. 7 The peroneal tendon complex: the peroneus quartus muscle; nuclear magnetic resonance scans obtained in the craniocaudal scan direction show; a peroneus quartus muscle (PQm), b its myotendinous junction (white arrow) and c the distal portion of its tendon (black arrow) which inserts on the lateral aspect of the calcaneus (Calc). 1 peroneus longus tendon, 2 peroneus brevis tendon, PM peroneal malleolus; arrowhead peroneocalcaneal ligament, white arrow myotendinous junction of the peroneus quartus muscle, black arrow peroneus quartus tendon
and the soft tissue. The small size of the osteofibrous tunnel associated with hypertrophy of the peroneal tubercle may lead to peroneal tendon impingement resulting in stenosing tenosynovitis [20] [21] [22] (Fig. 8) .
Os peroneum
At the cuboid bone groove, the peroneus longus tendon is particularly under stress from a biomechanical point of view as it changes direction and twists the fibers on its own axis. The presence of the small sesamoid bone decreases the local mechanical stress exerted on the tendon. The os peroneum is present in 20 % of the population and it is bilateral in 60 % of cases [8, 17, 23] . The os peroneum presents different morphologies. It may consist of one bone (of various dimensions and morphology), be bipartite (i.e., divided into two fragments of variable dimensions) which is the most common variant [24] , be multipartite (consisting of several fragments of various dimensions) (Fig. 9) or hyperplastic [25] .
Diagnosis may be difficult, if bipartite or multipartite os peroneum is visualized on plain film X-ray in a patients with local pain. In these cases, differential diagnosis will include cortical avulsion fracture of the base of the fifth metatarsal bone or the cuboid bone, calcification of the soft tissues and fracture of the os peroneum. Diagnosis is facilitated by correlation with clinical findings (previous trauma and local tenderness), a careful analysis of the X-ray features of the os peroneum fragments (margins are regular and sclerotic or irregular and ill defined) and their position relative to the base of the fifth metatarsal bone.
In cases where the os peroneum is unusually large, it may squeeze into the osteofibrous tunnel between the cuboid bone and the calcaneus during the movements of the tendon thereby causing pain. This condition can be assessed at dynamic US imaging.
Tendon tear
Peroneal tendon tear rarely occurs due to a direct blunt trauma. These injuries are commonly the result of excessive tension, such as strain, particularly strain on tendons weakened by degenerative (tendinosis) or inflammatory Fig. 8 The peroneal tendon complex: hypertrophy of the peroneal tubercle. US scan (a) and axial standard X-ray (b) of the calcaneus in a patient with hypertrophy of the peroneal tubercle (PT). The tubercle presents a bifid appearance (asterisks). 1 peroneus longus tendon, Calc calcaneus Fig. 9 Multipartite os peroneum. Computed tomography (sagittal reconstruction) (a) and US coronal oblique scan (b) in a patient with multipartite os peroneum (arrows). The tubercle presents a bifid appearance (asterisks). Note the characteristic sclerotic, quite sharp margins of the bone fragments which are located close to each other near the base of the fifth metatarsal bone. Cub cuboid (tenosynovitis) diseases [2, [26] [27] [28] . Generally only one tendon is affected, and contemporary injury to both tendons is rare. US imaging is highly effective in the diagnosis of peroneal tendon tear with a sensitivity and specificity of 100 and 85 %, respectively [2] .
Peroneal tendon tear is divided into three categories: partial tear, longitudinal fissure and full-thickness tear.
Partial tear
Partial tear is defined as a tear that affects only a small number of tendon fibers. Partial tendon tear is generally observed in the presence of weakening due to degenerative disorders. However, if a healthy tendon is injured as a result of a direct trauma, US imaging will show the normal structure and volume of the tendon, both cranially and distally to the lesion, which is characterized by discontinuity and partial retraction of the torn tendon fibers. The presence of a serosanguineous fluid collection originating from the tendon sheath will facilitate the diagnosis. Pathological changes may be detected along the long axis of the tendon; they may be more evident during dynamic maneuvers, which will allow the US operator to visualize the damaged tendon fibers.
More frequently, partial tears occur in the presence of pre-existing tendon abnormalities usually secondary to functional overload in connection with sports, such as tennis, football, basketball, running, etc., postural defects or overweight. In these cases, recurrent episodes of local microtrauma lead to microlesions in the tendon fibers, which tend to repair by depositing collagen along the axis of the tendon. The tendon appears thickened and heterogeneously hypoechoic with loss of the characteristic internal fibrillar pattern. Partial tears may in such cases be difficult to differentiate from tendon abnormalities. However, the presence of synovial effusion and the use of dynamic imaging may facilitate identification of partial discontinuity of the tendon.
Longitudinal fissures frequently affect the peroneal tendons (Figs. 10, 12 ). They are lesions of continuity that extend along the major axis of the tendon and may sometimes involve the entire length of the tendon. In that case, the tendon will be completely split into two hemi-tendons. This lesion is seen mainly in patients with anterior intermittent instability of the peroneal tendons at the external malleolus. In such cases, chronic impingement between the tendons and the bone may lead to progressive thinning of the tendons and eventually to longitudinal fissures [2, 26, 27] .
The peroneus brevis tendon is most frequently affected in case of instability as it is compressed against the cortical bone by the peroneus longus tendon [16, 29, 30] . This explains why peroneus brevis tendon fissures mainly occur near the apex of the malleolus and why the deep tendon fibers near the cortical bone are involved first, and the superficial fibers only later. In some cases there are multiple longitudinal fissures (Fig. 11) . These lesions are visible on US [3] and must be differentiated from the presence of a peroneus quartus tendon [31] . US investigation should include static and dynamic US imaging (flexion, extension, eversion) using short-axis and long-axis scans. It is also useful to exert different pressures using the probe to reveal the possible distance between the damaged tendon fibers.
Partial-thickness longitudinal tears can be visualized on US as hypoechoic fissures of the tendon and are generally Fig. 10 Injury to the peroneal tendons. US coronal oblique scan shows partial-thickness longitudinal fissure of the peroneus brevis tendon (curved arrow) associated with reactive synovial thickening of the tendon sheath (arrowheads). 1 peroneus longus tendon, Calc calcaneus. 1 TPL (peroneus longus tendon); 2 TPB (peroneus brevis tendon), arrowheads associated tenosynovitis, Calc calcaneus Fig. 11 Injury to the peroneal tendons. US axial oblique scan demonstrating multiple full-thickness longitudinal fissures of the peroneus brevis tendon associated with signs of reactive synovial hypertrophy (arrowhead). 1 peroneus longus tendon, PM peroneal malleolus. 1 TPL (peroneus longus tendon), 2 TPB (peroneus brevis tendon); arrowhead tenosynovitis, PM peroneal malleolus eccentric (Fig. 10) . Short-axis appearance of horseshoeshaped curving at the superior malleolus suggests tendon fissure in the initial stage and seems to be due to an initial thinning of the tendon with degenerative changes of the central tendon fibers.
A full-thickness longitudinal lesion appears on US as a hypoechoic cleft extending throughout the thickness of the tendon. The lesion most commonly affects the peroneus brevis tendon with the formation of two hemi-tendons which are frequently different in size. US axial scans of the adjacent tissues will show the tendon split at the superior malleolus. The two hemi-tendons are traced up to the medial malleolus where they join in a thickened, hypoechoic and irregular tendon. At the malleolus, the peroneus longus tendon lies between the two hemi-tendons, thereby separating them. In the presence of associated tenosynovitis, US will show thickening of the synovial tendon sheath which may appear hypervascularized on color Doppler and possibly also synovial effusion.
The most common differential diagnosis includes the presence of a peroneus quartus tendon. In that case the tendon presents a regular structure and sharp contours. US permits tracing it from its origin at the accessory muscle to the insertion on the lateral aspect of the calcaneus or the inferior retinaculum. In some cases the presence of an accessory tendon may lead to peroneus brevis tendon fissure (Fig. 12) .
Full-thickness tear
Full-thickness tear generally affects only one tendon, but sometimes both tendons are torn. Peroneus brevis tendon injuries do not present characteristics which are different from those of other tendon lesions [32] . However, the presence of an os peroneum may in some cases permit diagnosis of full-thickness tear on the basis of plain film X-ray examination only. The os peroneum is easily visualized on an internal oblique view of the foot near the groove of the cuboid bone at the base of the fifth metatarsal bone [33] . The tear may occur caudally (type 1), at the sesamoid bone (type 2) or distally (type 3) [3] .
In type 1 tears, the os peroneum remains in place and appears normal. These injuries are therefore not revealed on plain film X-ray.
Diagnosis of type 2 tears is based on possible fragmentation of the sesamoid bone [23, 33] . If the os peroneum is fractured, the movement of the peroneus longus tendon will progressively retract the proximal fragments leading to diastasis between the fragments.
Peroneus longus tendon tears type 3 are suspected if there is posterior dislocation of the small sesamoid bone, measured as the distance that separates it from the base of the fifth metatarsal bone. Under physiological conditions, the os peroneum is situated about 8-10 mm from the base of the fifth metatarsal bone. US examination permits distinction of the anatomic variants of the os peroneum (hyperplasia, bipartite or multipartite).
Lesion proximal to the os peroneum (type 1)
In type 1 tears, the proximal tendon stump is retracted and surrounded by serosanguineous fluid leaking from the tendon sheath. The os peroneum will be in place, and the distal tendon stump will appear partially lax.
Plain film X-ray examination will be of little help as there is no significant dislocation of the os peroneum. US imaging will show the location of the lesion and the swollen proximal tendon stump, which is hypoechoic and irregular, surrounded by serosanguineous fluid and later by inflammatory tissue which is well demonstrated on color Doppler US.
A dynamic study will confirm the diagnosis and reveal the presence of undamaged tendon fibers, if any. Measurement of the distance between the tendon stumps may facilitate surgical planning.
Lesion at the os peroneum (type 2)
In this case the os peroneum will appear fractured and present two or more bone fragments characterized by irregular margins and surrounded by serosanguineous fluid in various stages of organization (related to the time elapsed between the injury and the examination) (Fig. 13) . The bone fragments, which may be of different sizes and morphology, are rarely dislocated immediately after the injury, because some tiny ligaments tie the os peroneum to the adjacent structures. Only on the following days, due to Fig. 12 Injury to the peroneal tendons. US axial oblique scan demonstrating full-thickness longitudinal fissure of the peroneus brevis tendon (2) . The peroneus longus tendon lies between the two hemi-tendons of the peroneus brevis tendon. Note the presence of an accessory peroneus quartus tendon (PQT). PM peroneal malleolus the traction exerted by the peroneus longus tendon there is a progressive dislocation of one or more posterior fragments. A dislocation of more than 6 mm strongly suggests the presence of fracture [26, 34] .
In the presence of a bipartite or multipartite os peroneum, the differential diagnosis may be difficult at plain film X-ray examination. It should be based on the margins of the fragments, whether they are rounded or irregular, and on the presence or absence of a sclerotic margin. US imaging will confirm the diagnosis by showing the bone fragments separated by a heterogeneously hypoechoic area representing hematoma in the process of organization and inflammatory tissue. Color Doppler US will show local hypervascularity. US-guided compression of the fractured os peroneum is painful.
Lesion distal to the os peroneum (type 3)
When the injury to the peroneus longus tendon affects the distal portion of the os peroneum, the morphology of the sesamoid bone appears normal, although it is proximally dislocated. Generally, retraction of the os peroneum is limited to the distal osteofibrous tunnel near the inferior retinaculum. The os peroneum is rarely dislocated more proximally due to the concomitant injury to the inferior retinaculum. In that case the sesamoid bone is visible on the X-ray posteriorly to the talus and may mimic an os trigonum [34, 35] . Plain film X-ray examination can establish the location of the tendon rupture [26, 33, 36] , and comparative X-ray examination is generally very useful. If the patient has an os peroneum in both feet (as it is the case in 30 % of the population) it can be visualized in its usual position in the contralateral foot. US imaging can confirm injury to the tendon distally to the os peroneum and the dislocation of the sesamoid bone at the inferior retinaculum. The tendon stump situated distally to the bone can be measured, thereby providing information required in possible surgical planning. The tendon stump will be surrounded by inhomogeneous serosanguineous effusion in various stages of organization and inflammatory reparative tissue. The tendon visualized caudally to the lesion will appear lax. Dynamic US imaging will confirm the diagnosis and permit assessment of the tendon stump and dislocation of the os peroneum.
US imaging plays an essential role in the follow-up of injuries to the peroneal tendon complex whether the patient undergoes conservative management or surgical treatment. Fig. 13 a Longitudinal US scan obtained at the os peroneum in a patient with type 2 tendon tear. The proximal bone fragment (big asterisk) is larger than the distal fragment (white arrow) and is proximally dislocated (curved arrow) due to the traction exerted by the peroneus longus tendon. The dislocation can be evaluated at US imaging (calipers). The distal fragment, which is smaller, seems not to be dislocated. b Color Doppler shows significant hyperemia present in the fracture. c Plain film X-ray confirms US findings showing dislocation of the bone fragments. d Plain film X-ray of the contralateral normal ankle. Note the correct position of the os peroneum at the calcaneal cuboid joint
